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self-aid.  The  doses  used  were  based  on  equivalent  human  doses  of  2 
mg/man  of  atropine,  5 mg/man  of  clonazepam  and  280  mg/man  of  toxogonln. 
This  therapy,  given  by  Intramuscular  Injection  when  the  Initial  signs  of 
poisoning  occurred,  adequately  suppressed  the  abnormal  EEG  and  muscular 
activity.  Atropine  reversed  cardiac  arrhthymla,  but  the  GD-Induced 
respiratory  depression  and  bradycardia  appeared  more  resistant  and  In 
some  animals  additional  atropine  was  necessary.  Control  animals  that 
only  received  therapy  did  not  appear  to  be  Incapacitated.  The  results 
of  this  study  suggest  that  this  therapy  would  produce  a degree  of  pro- 
tection against  GD  poisoning  and  could  be  used  as  self-aid. 
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THE  EFFICACY  OF  THERAPY  AT  DOSES  SUGGESTED  FOR 
SELF-AID  AGAINST  GD  POISONING  (U) 


by 


J.A.  Lipp 


INTRODUCTION 

It  has  been  reported  that  the  drug  combination  of  clonazepam 
and  atropine  Is  an  effective  therapy  for  GD  poisoning  (1,2).  The  mini- 
mal effective  dose  was  0.07  mg/kg  of  clonazepam  and  0.25  mg/kg  of  atro- 
pine (2).  The  side  effects  of  a drug  must  be  considered  when  determining 
the  dose  to  be  used  In  a therapeutic  regime;  however,  circumstances 
dictate  the  severity  of  side  effects  that  can  be  tolerated.  Thus,  the 
dose  used  to  treat  an  Individual  exposed  to  GD  must  be  sufficient  to 
counteract  the  fatal  effects  even  though  the  side  effects  of  the  drugs 
may  be  debilitating;  whereas  the  dose  of  therapy  used  In  only  suspected 
cases  of  exposure  to  GD  should  not  Induce  Intolerable  side  effects.  The 
dose  used  In  previous  studies  (2)  would  possibly  Induce  some  debilitation 
(especially  the  dose  of  atropine)  and  should  not  be  used  In  cases  of  only 
suspected  poisoning. 

The  object  of  this  study  Is  to  determine  If  a dose  of  clona- 
zepam and  atropine  can  be  used  which  will  not  Induce  Incompatible  side 
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effects  yet  produce  a degree  of  protection  against  GD  poisoning.  It  was 
decided  to  use  atropine  at  a dose  of  0.03  mg/kg  which  Is  equivalent  to 
2 mg  per  70  kg/man,  the  usual  clinical  dose,  and  clonazepam  at  0.07  mg/kg 
which  Is  equivalent  to  5 mg  per  80  kg/man.  Previous  studies  have  reported 
that  this  dose  of  clonazepam  Is  effective;  however,  the  effectiveness  of 
the  proposed  dose  of  atropine  Is  unknown. 

PROCEDURE 

The  procedure  used  In  this  study  has  been  described  In  detail 
In  previous  studies  (1,2).  Briefly,  nine  monkeys  with  chronic  Implanted 
cerebral  electrodes  were  used.  Control  EEG,  respiratory  and  heart  rates 
were  obtained.  EEG,  respiratory  and  heart  rate  recordings  began  im- 
mediately following  the  Injection  of  GD  and  continued  throughout  the 
experiment.  GD  was  diluted  with  0.9%  saline  and  injected  into  the  thigh 
of  the  monkey  at  a dose  of  7 - 8 ug/kg.  When  the  animal  began  to  exhibit 
the  initial  signs  of  GD  poisoning  which  include  oral  movements,  peripheral 
tremor  and  synchronization  of  the  EEG  pattern,  therapy  which  consisted 
of  clonazepam  (0.07  mg/kg),  atropine  (0.03  mg/kg),  and  toxogonin  (4.0 
mg/kg)  was  administered  by  IV  injection  Into  the  brachial  vein.  Addi- 
tional atropine  was  given  to  any  animal  that  exhibited  severe  dyspnea 
after  receiving  the  initial  therapy.  All  animals  were  placed  in  their 
respective  holding  cages  within  2 hours  of  receiving  GD  and  observed  for 
the  remainder  of  the  day. 

Three  monkeys  were  given  the  therapy  without  receiving  GD  and 
the  above  mentioned  physiological  activity  recorded. 

RESULTS 

All  animals  exposed  to  GD  exhibited  some  symptoms  of  poisoning, 
which  Included  changes  In  the  EEG  pattern  (Fig.  1-8,  2-B),  alterations 
In  the  respiratory  pattern  (Fig.  2-B)  and  changes  In  cardiac  activity 
(Fig.  1-B)  or  apnea.  It  should  be  noted  that  the  dose  of  GD  used  In  this 
study  was  about  1 LD50. 

Following  administration  of  therapy,  the  animals  appeared  alert, 
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but  quiet,  exhibiting  no  abnormal  movements.  The  EEG  exhibited  desyn- 
chronized sharp  wave  activity  characteristic  of  clonazepam  (Fig.  1-D, 
2-C).  The  cardiac  arrhthymla  exhibited  by  one  monkey  Immediately 
disappeared  (Fig.  1-C)  and  respiration  became  synchronous  (Fig.  1-D, 
2-D). 

The  heart  rate  In  all  animals  showed  a significant  decrease 
while  the  respiratory  rate  Increased.  Two  monkeys  had  to  be  given  addi- 
tional atropine  and  they  continued  to  exhibit  dyspnea  and  bradycardia 
(Fig.  3-D).  Within  one  hour  of  receiving  GD,  the  average  heart  rate  had 
decreased  59%  while  respirations  had  Increased  49%  (Fig.  4). 


All  animals  were  lethargic  and  exhibited  some  ataxia  when  placed 
In  the  holding  cages,  but  were  capable  of  maintaining  an  upright  posture 
within  one  hour. 


The  control  animals,  that  received  therapy  only,  did  not  exhibit 
any  significant  changes  In  behavior  or  EEG  activity.  One  exhibited  a 
small  decrease  In  heart  rate  (20%)  which  occurred  within  five  minutes  of 
receiving  the  drugs. 


i 

i 


DISCUSSION 

The  results  of  this  experiment  showed  that  the  dose  of  therapy 
used  In  this  study  provided  some  protection  to  animals  exposed  to  1 LDS0 
of  GD.  The  effectiveness  of  clonazepam  In  suppressing  seizure  activity 
and  abnormal  movements  had  been  confirmed  In  other  studies.  The  peri- 
pheral effects  of  atropine  were  more  evident  than  the  central  action. 
Administration  of  atropine  Immediately  reversed  the  cardiac  arrhthymla, 
whereas  the  GD-Induced  respiratory  depression  remained  evident  and  some 
animals  required  additional  atropine.  Consequently  the  dose  of  atropine 
(2  mg/70  kg)  could  be  considered  as  the  minimal  effective  dose  and  any 
reduction  In  the  dose  would  possibly  negate  the  efficacy  of  atropine. 

Administration  of  therapy  to  control  animals  did  not  appear  to 
affect  their  normal  behavior  which  may  Indicate  that  an  equivalent  dose 
may  not  Interfere  with  the  normal  function  of  a human.  This  should  be 


UNCLASSIFIED 


UNCLASSIFIED 


/4 


confirmed  by  human  clinical  trial. 

Therefore,  the  results  of  this  study  suggest  that  therapy  con- 
sisting of  atropine  (2  mg/70  kg),  clonazepam  (5  mg/70  kg)  and  toxogonln 
(280  mg/70  kg)  would  produce  a degree  of  protection  against  GO  poisoning 
yet  not  Interfere  with  the  normal  behavior,  and  may  be  considered  for 
self-aid.  This  therapeutic  regimen  would  probably  be  effective  against 
limited  exposure  to  GO  and  beneficial  as  an  Initial  treatment  for  severe 
exposure.  In  addition.  If  the  therapy  were  given  as  a prophylaxis  and  no 
exposure  occurred.  It  should  not  produce  any  debilitating  effects  and 
the  person  should  be  able  to  perform  the  required  duties. 
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(C)  Immediately  following  administration  of  therapy. 
H.R.  s 260;  resp  = 56. 

(D)  15  min  post  therapy.  H.R.  = 250;  resp  = 56. 

(E)  30  min  post  therapy.  H.R.  = 120;  resp  = 56. 

(F)  1 hr  post  therapy.  H.R.  = 210;  resp  = 72. 
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some  animals  additional  atropine  was  necessary.  Control  animals  that 
only  received  therapy  did  not  appear  to  be  Incapacitated.  The  results 
of  this  study  suggest  that  this  therapy  would  produce  a degree  of  pro- 
tection against  GD  poisoning  and  could  be  used  as  self-aid. 
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in  aalaloplnp  the  dacumanl.  Kay  word!  Otoufci  ba  Mlaciad  to 
that  no  tocurity  olattiltcoiwn  la  ratpivod.  Idontilwia.  tuob  at 
arpitpmant  modal  ibalpnalion.  itarta  nama.  military  protect  rwrb 
name,  piapaphlc  Meet  ion.  may  ba  uaad  at  bay  worth  but  add 
Id  lollowad  by  an  rntbaaimn  ol  tech  meal  cooler*  • 


Pb  ONIOINATONt  OOCUMSNT  NUMMNISI  Inter  Ibo 
ullicwi  ibH'umaoi  number  by  whteh  iba  dooumonl  will  bo 
nMniiltaM  anil  continued  by  Ibo  onpinatinp  activity  Tbit 
mrmtoai  mutt  ba  unipua  to  tbit  document. 


